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FAIRWEATHER-TAIT E?' AL.
Elemental iron, containing 7 1.5% 58Fe (mass atom percent), used for labeling the ferric chloride, or 65.8%, used for labeling the Lf, obtained from AERE, Hanvell, Oxfordshire, England, was dissolved in 0.1 M HCl. The solution was filtered and the iron concentration measured by atomic absorption spectrometry (see below). Half of the infants recruited to the study were given 3.032 g of the ferric chloride solution (285 pg 58Fe), together with 30 mg I.-ascorbic acid, in a small volume of milk formula containing n o added Lf or iron. The solutions and dry ascorbic acid were stored separately in small plastic vials at -18" C until use. The remaining infants were given 58Fe-labeled Lf, fully saturated with iron; although the Lf in human milk is only partially saturated this was the only means of ensuring sufficient 58Fe in a physiological dose of Lf for subsequent detection of unabsorbed isotope in the feces.
The labeled Lf solution was prepared by adding citric acid (10 mol/mol iron) to the 58Fe-ferric chloride and neutralizing to pH 7.0 with KHC03. Volumes containing 147 pg "Fe and 420 mg Lf (4.54 ml) were dispensed into plastic containers and stored at -18" C until required.
The labeled Lf or ferric chloride plus ascorbic acid were administered to the infants at approximately 1000 h as follows: 8 g of basic formula was mixed into 30 ml cooled boiled water in a plastic jug together with the "Fe solution. The empty "Fe vial was rinsed three times with a total volume of 25 ml water, dispensed from a syringe, the washings added to the feed, and the mixture transferred to a bottle. Any leftover feed was placed in a small plastic bottle, together with washings (using 20 ml water) from the jug and bottle, and freeze-dried.
Fecal L[ Twenty-four-h stool collections made on day I I were analyzed for bovine lactoferrin. Feces were homogenized in phosphate-buffered saline, centrifuged, and filtered through Whatman glass microfiber filters. Measurement of bovine lactoferrin was by immunoturbidimetry using partially purified bovinc lactoferrin antibody raised in a rabbit. The assay was .~.
5.4
*The composition of other nutrients are not shown but are similar to those for NAN, a formula manufactured by Nestle. calibrated using bovine lactoferrin supplied by Nestlt.. The bovine lactoferrin gave a 5% cross-reactivity with human Lf. Results were expressed as mg fecal Lf per day.
AAS. Fecal samples, milk formulae, "Fe-labeled Lf, and ref-
erence materials (National Bureau of Standards, Office of Standard Reference Materials, Washington, D.C.) were analyzed for total iron by ashing in silica crucibles at 480" C for 48 h, taking the ash up in hot concentrated HCl, and diluting to an appropriate volume with distilled water; iron solutions were measured directly after dilution. The iron content was determined using a PU9000 AAS (Pye Unicam, Cambridge, England).
NAA. Samples were usually ashed to reduce bulk by removing organic material. Accurately weighed portions were placed in small plastic capsules and irradiated together with standards for 70 h in the Consort reactor (100 kW) at Imperial College, Ascot, at a flux of approximately 1.2 x 10" neutrons/m2/s. They were allowed t o decay for 2 wk t o reduce the activity from short-lived radionuclides and were then analyzed by y-ray spectrometry using a Ge(Li) semiconductor detector (43 ml volume; resolution 1.8 1 keV at 1332 keV and 8.1 % efficiency) and a Nuclear Data (ND 6600) multichannel analyzer (Nuclear Data, Bourne End, Bucks, England) with dedicated computer and Fortran programs for spectral analysis. The counting time was 2 h/sample to give a counting error of <I%.
Statistical anu1ysi.s. The percentage iron retention results were not normally distributed, therefore differences between the two groups were analyzed using the Mann-Whitney test (4) . Differences in fecal weights and iron content were analyzed by oneway analysis of variance and where this showed a treatment effect, differences between groups were tested using Student's t test (5) .
Ethical consideration. 
RESULTS
There were no differences in mean gestational age between the groups, but there was a difference in birth weight (p < 0.05), probably explained by differences in the boy:girl ratio ( Table 2) .
The mean weights of feces collected during the 3 days following the 58Fe-labeled feed are shown in Table 3 , together with total iron content and iron concentration (ILg/g dry weight). The infants were subdivided into four groups for statistical analysis: group I, previously fed basic formula, given 58Fe ferric chloride; group 2, fed basic formula, given ' "e Lf; group 3, fed L formula, given 58Fe ferric chloride; group 4, fed L formula, given "Fe Lf. There were significant differences between the four groups in fecal dry weights ( p < 0.05), but these differences were apparently unrelated to either the formula fed or the source of labeled iron. There were no differences in fecal iron concentration or total iron excreted during the 3-day period.
The individual figures for percent iron retention from the 58Fe labeled ferric chloride and Lf are illustrated in Figure 1 . Mean percent Fe retention from femc chloride was 44.4 (SD 25.8) and 
